(S)-N-(1,1-Dimethylethoxycarbonyl)-pinacol-(pyrrolidin-2-yl)methylboronate (S)-4
To a stirred solution of (-)-sparteine (1.79 mL, 7.8 mmol) in dry Et 2 O (30 mL) under argon at -78 °C, was added s-BuLi (5.6 mL, 1.4 M in cyclohexane, 7.8 mmol) dropwise and the solution stirred for 10 min. To this was added N-Boc-pyrrolidine 5 (1.05 mL, 6 mmol) in Et 2 O (5 mL) dropwise and the reaction mixture stirred at -78 °C for 4.5 h. Pinacol chloromethylboronate (1.27 g, 7.2 mmol) was added dropwise followed by ZnCl 2 (11.4 mL, 1.0 M in Et 2 O, 11.4 mmol), the mixture warmed to room temperature and stirred overnight (16 h). The reaction was quenched with 5 % (w/v) HCl (20 mL) and filtered through Celite©. Phases were separated and the aqueous layer extracted into Et 2 O (2 × 10 mL). Combined organic extracts were washed with brine (15 mL), dried over MgSO 4 and concentrated in vacuo. Silica gel chromatography (petroleum ether:EtOAc, 9:1) afforded boronate (S)-4 (1.28 g, 69%) as a colourless oil. [ 
(S)-N-(1,1-Dimethylethoxycarbonyl)-pinacol-(pyrrolidin-2-yl)methylboronate (S)-4 (by homologation)
To a stirred solution of bromochloromethane (0.12 mL, 1.90 mmol) and (S)-3 (0.47 g, 1.58 mmol) in dry THF (20 mL) under argon at -78 °C was added n-BuLi (0.88 mL, 2.5 M, 2.21 mmol) dropwise. The mixture was stirred for 1 h at -78 °C. ZnCl 2 (0.95 mL, 1.0 M in Et 2 O, 0.95 mmol) was then added, the mixture warmed to room temperature and stirred overnight (16 h). The reaction was quenched with 5 % (w/v) HCl (10 mL) and extracted into Et 2 O (3 × 10 mL). The combined organic extracts were washed with brine (15 mL), dried over MgSO 4 and concentrated in vacuo. Silica gel chromatography (petroleum ether:EtOAc, 9:1) afforded boronate (S)-4 (0.13 g, 26%) as a colourless oil. Analytical and spectroscopic properties were identical to those reported above.
N-(1,1-Dimethylethoxycarbonyl)-pinacol-(pyrrolidin-2-yl)methylboronate racemic 4
To a stirred solution of N-Boc-pyrrolidine 5 (0.35 mL, 2 mmol) and TMEDA in dry Et 2 O (15 mL) under argon at -78 °C, s-BuLi (1.9 mL, 1.4 M, 2.6 mmol) was added dropwise and the reaction mixture stirred at -78 °C for 4 h. Pinacol chloromethylboronate (0.42 g, 2.4 mmol) was added dropwise followed by ZnCl 2 (3.8 mL, 1.0 M in Et 2 O, 3.8 mmol), the mixture warmed to room temperature and stirred overnight (18 h). The reaction was quenched with 5% (w/v) HCl (10 mL) and filtered through Celite©. Phases were separated and the aqueous layer extracted into Et 2 O (2 × 10 mL). The combined organic extracts were washed with brine (10 mL), dried 
(S)-(Pyrrolidinium-2-yl)-methylboronic acid chloride (S)-2.HCl
(S)-4 (0.63 g, 2.02 mmol) was stirred at reflux with 20% (w/v) HCl (7 mL) for 2 h. The mixture was cooled to room temperature, washed with Et 2 O (2 × 10 mL) and concentrated in vacuo. The residue was redissolved in water (1 mL), toluene (5 mL) was added and the mixture concentrated in vacuo. Azeotroping with toluene was 
N-(1,1-Dimethylethoxycarbonyl)-(2-hydroxymethyl)-pyrrolidine (R)-8
(S)-4 (0.52 g, 1.67 mmol) was dissolved in THF (5 mL), cooled to 0 °C with an ice bath and treated with NaOH 
General Procedures for the Aldol Reactions

4-Hydroxy-4-(p-nitrophenyl)-butan-2-one
General Procedures for the Aldol Reactions using boronate esters
4-Hydroxy-4-(p-nitrophenyl)-butan-2-one 9.
(S)-2.HCl (0.05 mmol, 20 mol%) and diol (0.05 mmol) were stirred in acetone (2.5 ml) for 1 h before triethylamine (7 μl, 0.05 mmol) and p-nitrobenzaldehyde (38 mg, 0.25 mmol)l) were added. After stirring at room temperature for the appropriate time the reaction was quenched with sat. aq. NH 4 Cl (5 mL) and extracted into EtOAc (2 × 10 mL). Combined organic extracts were dried over MgSO 4 and concentrated in vacuo. Analytical and spectroscopic properties were identical to those reported in the literature.
X-Ray Crystallography.
Single-crystal diffraction experiments (Table 1) were carried out on a Siemens 3-circle diffractometer with a SMART 1K CCD area detector, using graphite-monochromated Mo-K α radiation (λ=0.71073 Å) and an Oxford
Cryosystems open-flow N 2 cryostat. The structures were solved by direct methods and refined by full-matrix least squares against F 2 of all data, using SHELXTL software. 3 In (S)-6 all non-hydrogen atoms were refined in anisotropic, all H atoms in isotropic approximation, the absolute configuration was assigned by inference.
Crystals of (S)-6 undergo a phase transition between 160 and 175 K, whereupon they turn polycrystalline. At 200 K, the pinacol moiety is disordered between two conformations with estimated occupancies of 85% and 15% (Fig. S1 ). Non-hydrogen atoms were refined in anisotropic (major component) and isotropic ( 
